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AMFNnMFMTS TO THt= CLAIMS- 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (currently amended) A light-emitting device comprising: 
a compound semiconductor layer having a light-emitting layer portion, being 
configured so that one main surface of which serves as a light extraction surface; 
wherein the light-emitting layer portion is configured as having a double 

heterostructure in which a first-conductivity-type cladding layer, an active layer and a 

second-conductivity-type cladding layer, all of these layers being composed nf (Alyfia^. 

ac)ylni:yP (where, Q<x<1 and 1<y<1), are stacked in this order; 

a device substrate bonded on the other main surface side of the compound 
semiconductor layer; 

and an Ag-base metal layer interposed between the device substrate and the 
compound semiconductor layer. Including an Ag-base reflective metal layer having Ag 
as a major component over the entire portion thereof, and being intended for reflecting 
the light from the light-emitting layer portion back towards the light extraction surface 
side; 

wherein, the light-emitting device, further comprising a light-emitting-layer 
portion-side, Ag-base contact layer having Ag as a major component, which is arranged 
in a discrete manner on the main surface of the Ag-base reflective metal layer, between 
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the Ag-base reflective metal layer and the compound semiconductor layer. 



2. (original) The light-emitting device as claimed in Claim 1 , wherein the light- 
emitting layer portion has a peak emission wavelength within a range from 350 nm to 
670 nm, both ends inclusive. 

3-4. (cancel) 

5. (previously presented) The light-emitting device as claimed in Claim 1 , 
wherein the light-emitting-layer-portion-side, Ag-base contact layer is an AgGeNi 
contact layer. 

6. (previously presented) The light-emitting device as claimed in Claim 1 , 
wherein the ratio of fomiation area of the light-emitting-layer-portion-side, Ag-base 
contact layer to the Ag-base reflective metal layer falls within a range from 1% to 25%, 
both ends inclusive. 

7. (previously presented) The light-emitting device as claimed in Claim 1 , 
wherein the Ag-base reflective metal layer has a ratio of Ag content which is set higher 
than that of the light-emitting-layer-portion-side, Ag-base contact layer. 

8. (original) The light-emitting device as claimed in Claim 1 , wherein the Ag-base 
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reflective metal layer has a ratio of Ag content of 95% by mass or above. 



9. (original) The light-emitting device as claimed in Claim 8, wherein the Ag-base 
reflective metal layer is composed of pure Ag. 

10. (currently amended) A light-emitting device as daimfid in Halm 1 , 
comprising: 

a compound semiconductor layer having a light-emitting layer portion, being 
configured so that one main surface of which serves as a light extraction surface; 

a device substrate bonded on the other main surface side of the compound 
semiconductor layer; 

and an Ag-base metal layer interposed between the device substrate and the 
compound semiconductor layer, including an Ag-base reflective metal layer having Ag 
as a major component over the entire portion thereof, and being intended for reflecting 
the light from the light-emitting layer portion back towards the light extraction surface 
side wherein, the Ag-base reflective layer of the light-emitting device Is composed of a 
Pd-containing Ag alloy. 

1 1 . (currently amended) A light-emitting device comprising: 

a compound semiconductor layer having a light-emitting layer portion, being 
configured so that one main surface of which sen/es as a light extraction surface; 
whftmin thfi light-ftmitting la ypr pnrtinn is nnnfiqurfiri as having a double 
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hfiterostmriiirft in whinh a first-rnnrliirtivity-typfi claddi ng lay^r. an activft layer and a 
sfinnnd-nonriiintivity-typft niaririing layer, all o f these layers being nompnsed of (AlvGai. 
A'"j4 fP (wh ere, O^y^i and l^y^lV are starked in this order: 

a device substrate bonded on the other main surface side of the compound 
semiconductor layer; 

and an Ag-base metal layer interposed between the device substrate and the 
compound semiconductor layer, including an Ag-base reflective metal layer having Ag 
as a major component over the entire portion thereof, and being intended for reflecting 
the light from the light-emitting layer portion back towards the light extraction surfaced 
side wherein, the device substrate of the light-emitting is a conductive semiconductor 
substrate, and the device further comprises a substrate-side, Ag-base contact layer 
which is fomried between the device substrate and the Ag-base reflective metal layer, 
and has Ag as a major component. 

12. (original) The light-emitting device as claimed in Claim 1 1, wherein the 
device substrate is a Si substrate. 

13. (original) The light-emitting device as claimed in Claim 1 1 , wherein the 
substrate-side, Ag-base contact layer is an AgSb contact layer or an AgSn contact 
layer. 

14-20. (cancel) 
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21. (currently amended) A light-emitting device comprising: 
a light-emitting layer portion being composed of a first compound 
semiconductor, having an emission peak wavelength of 450 to 580 nm, and having a 
light extraction surface on the main surface side thereof; 

wherein the light-emitting layer portion Is nonfigurfid as having a dnuhlft 
heterostructure in which a first-nnnductivity-t ype cladding layer, an active layer and a 
second-conductivity-type cladding layer, all nf these layers being co mposed of {M^G^^ 

x)ylni^P (where, 0<x<1 and 1<y<1), are stacked in this order; 

an Ag-base contact layer formed on the main back surface of the light-emitting 
layer portion, or formed on the main back surface of an auxiliary compound 
semiconductor layer composed of a second compound semiconductor, which is 
transparent with respect to emission light flux and is electrically coupled to the main 
back surface of the light-emitting layer portion, the Ag-base contact layer comprising an 
alloyed layer originated from an Ag-base contact metal, having Ag as a major 
component, and the compound semiconductor composing the main back surface of the 
compound semiconductor layer; and 

an Ag-base reflective metal layer, composed of a metal having Ag as a major 
component, for reflecting light from the light-emitting layer portion back towards the light 
extraction surface side, and being formed so as to cover the Ag-base contact layer. 

22. (cancel) 
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23. (original) The light-emitting device as claimed in Claim 21 , wherein the 
auxiliary compound semiconductor layer is a transparent conductive substrate bonded 
to a compound semiconductor layer composing the light-emitting layer portion, and the 
Ag-base reflective metal layer reflects light from the light-emitting layer portion back 
towards the light extraction surface side through the transparent conductive substrate. 

24. (original) The light-emitting device as claimed in Claim 23, wherein the Ag- 
base contact layer is arranged in a discrete manner on the main surface of the Ag-base 
reflective metal layer, between the Ag-base reflective metal layer and the transparent 
conductive substrate. 

25. (original) The light-emitting device as claimed in Claim 24, wherein the Ag- 
base contact layer Is formed in a ratio of fomnation area of 1% to 25%, both ends 
inclusive, with respect to the Ag-base reflective metal layer. 

26. (original) The light-emitting device as claimed in Claim 21 , wherein the Ag- 
base reflective metal layer has a ratio of Ag content larger than that of the Ag-base 
contact layer. 

27. (original) The light-emitting device as claimed in Claim 21 , wherein the Ag- 
base reflective metal layer has a ratio of Ag content of 95% by mass or above. 
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28. (original) The light-emitting device as claimed in Claim 27, wherein the Ag- 
base reflective metal layer Is composed of pure Ag. 

29. (original) The light-emitting device as claimed in Claim 21, wherein the Ag- 
base reflective metal layer Is composed of a Pd-containing Ag alloy. 

30. (original) An ohmic electrode structure for a semiconductor device 
comprising; 

an Ag-base contact layer fonned on the surface of a device main body 
composed of a Group lll-V compound semiconductor, and comprising an alloyed layer 
originated from an AgGeNI contact metal having Ag as a major component and 
including also Ni and Ge, and the Group lll-V compound semiconductor; and 

an electrode layer formed so as to cover the Ag-base contact layer, and being 
composed of an Ag-base metal having Ag as a major component. 

31 . (currently amended) A light-emitting device comprising: 

a compound semiconductor layer having a light-emitting layer portion, being 
configured so that a first main surface of which serves as a light extraction surface; 

whfirein thfi light-ftmittinq layftr portion is rnnfiqiirfiri as havinn a double 
hfttemstnirtiirft in which a first-nn nriiirtivity-typfl riaririinq layftr. an active lavftr and a 
sannnri-nonriiintivity-typft riaririinq laypr all nf thftRfi layfirs being composed of fAlxGai- 
jt)^flnj yP (wherfi Og-ygi a nri ^^^^) am starkaH in this order: and 
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a device substrate bonded on a second main surface side of the compound 
semiconductor layer while placing a main metal layer in between, the main metal layer 
having a reflective surface for reflecting light from the light-emitting layer portion back 
towards the light extraction surface side; further comprising: 

a diffusion-blocking layer interposed between the device substrate and the main metal 
layer, being composed of a conductive material, and provided for blocking diffusion of 
any device-substrate-derived components towards the main metal layer; 

further comprising a substrate-side contact metal layer interposed between the 
diffusion-blocking layer and the device substrate, intended for reducing contact 
resistance between the device substrate and the diffusion-blocking layer. 

32. (cancel) 

33. (original) The light-emitting device as claimed in Claim 31 , wherein the main 
metal layer is composed of an Au-base layer having Au as a major component, at least 
in a portion including the interface with the diffusion-blocking layer, and the device 
substrate is a SI substrate. 

34. (original) The light-emitting device as claimed in Claim 33, wherein the 
diffusion-blocking layer is a metal layer for blocking diffusion, having either Ti or Ni as a 
major component. 
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35. (original) The liglit-emitting device as claimed in Claim 34, wherein the metal 
layer for blocking diffusion has a thickness of 1 nm to 10 ^m, both ends Inclusive. 

36. (original) The light-emitting device as claimed in Claim 33, wherein the device 
substrate is an n-type Si substrate, and further comprises a substrate-side contact 
metal layer interposed between the diffusion-blocking layer and the Si substrate, being 
composed of an AuSb alloy or an AuSn alloy, and being intended for reducing contact 
resistance between the Si substrate and the diffusion-blocking layer. 

37. (original) The light-emitting device as claimed in Claim 33, wherein the Au- 
base layer composes the reflective layer. 

38. (cun-ently amended) A light-emitting device comprising: 

a compound semiconductor layer having a light-emitting layer portion, being 
configured so that a first main surface of which serves as a light extraction surface; 

whftrfiin the light-Pmitting layer por tion is nnnfiqiireri a.s having a double 
hetemfitnintiire in whinh a first-rnn H i intivity-type niaririing layer, an active laver and a 
sernnri-f:nnHiiotivity.type rlaririing l a yer , all nf these layers bftinn OOmDQSftCl Of fAlvGai- 
Ain iyP (where , O^x^l a nH l^yg-l V are stanked in this order and 

a device substrate bonded on a second main surface side of the compound 
semiconductor layer while placing a main metal layer in between, the main metal layer 
having a reflective surface for reflecting, light from the light-emitting layer portion back 
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towards the light extraction surface side; further comprising; 

a diffusion-blocking layer interposed between the device substrate and the main 
metal layer, being composed of a conductive material, and provided for blocking 
diffusion of any device-substrate-derived components towards the main metal layer; 

wherein, the main metal layer is composed of an Au-base layer hav ing Au as a 
wi aj r^r rr^mp ft noH*, rrtmpnRPH of piirfi An. Of an Au allnv havino a ratio of Au content 
ratio nf 9fi% hy mass or above , at least in a portion including the interface with the 
diffusion-blocking layer, and the device substrate in a Si substrate; and 

wherein the Ag-base layer interposed between the Au-base layer and the 
compound semiconductor layer, and having Ag as a major component, composes the 
reflective layer. 

39 - 48. (cancel) 

49. (currently amended) A light-emitting device comprising: 
a compound semiconductor layer having a light-emitting layer portion, being 
configured so that one main surface of which serves as a light extraction surface; 

whamin thft light-pmittinq lay er portion is nonfiqiireri as having a double 
hfttfirnstrurfiirft in whir.h a firRt-r.onHiir.tivity-t ypft riaririinq layer, an active laver and a 
spnnnri-mnHiirtivity-typ ft riaririinq iaypr all of thftse layers bftinn nomnosed of fAlvGai- 
,f)ylnj yP (whprp , n^y^l a nd l£y£l)- are stacked in this order: 

a device substrate bonded on the other main surface side of the light-emitting 



11 



S/N: 10/718,789 6/2/2006 Docket No.: SUG-176-USAP 

layer portion; 

and a reflective metal layer interposed between the device substrate and the 
light-emitting layer portion, having any one of Ru, Rh, Re, Os, Ir and Pt as a major 
component, and being intended for reflecting the light from the light-emitting layer 
portion back towards the light extraction surface side. 

50. (original) The light-emitting device as claimed in Claim 49, wherein the light- 
emitting layer portion has a peak emission wavelength of 670 nm or shorter. 

51 - 62. (cancel) 

63. (currently amended) A compound semiconductor layer having a light- 
emitting layer portion being configured so that one main surface of which serves as a 
light extraction surface; 

whfirftln thfi light-fimitting layer portion is mnflgured as having a double 
hfttfirostn^rt iire in whirh a first-oonrinntivity-typfi riadriing layer, an active layer and a 
seronri-oondurtivity-ty pe olariding layftr, all of thesfi layfirs being composed of fAlvGai. 
Tf)y'"lzyP (where, O^x^l and l^y^l), are starkfiri in this order: 

a device substrate bonded on the other main surface side of the light-emitting 
layer portion; and 

a reflective metal layer interposed between the device substrate and the light- 
emitting layer portion having Ag as a major component, and being intended for 
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reflecting the light from the light-emitting layer portion back towards the light extraction 
surface side; 

wherein the Ag base reflective metal layer is bonded to the light-emitting layer 
portion while placing a protective metal layer which contains Au, Ru, Rh, Os, Ir or R as, 
a major component, in contact with the Ag-base reflective metal layer in between. 

64. (original) The light-emitting device as claimed in Claim 63, wherein the 
protective metal layer is an Au-base metal layer having Au as a major component. 

65. (original) The light-emitting device as claimed In Claim 63, wherein the 
protective metal layer has a thickness of 0.5 nm to 15 nm, both ends inclusive. 

66. (currently amended) A light-emitting device comprising: 

a compound semiconductor layer having a light-emitting layer portion, being 
configured so that one main surface of which serves as a light extraction surface; 

wherfiln the liqht-ftmittinq layer portinn is mnf igiirftd as having a rinnhie 
hftternstnjrture In which a first-cnnriiirtlvlty-typft daririin q layer, an artivft layer and a 
Remnri-rnnriiintivity-type daririing layer, all nf these layers being composed of (AlvGai- 
y)ylni yP (wh ere, n^v^l and l£y£l) are stacked in this order: 

a device substrate bonded on the other main surface side of the light-emitting 
layer portion; 

and a reflective metal layer interposed between the device substrate and the 
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light-emitting layer portion, having any one of Ag, Ru, Rh, Re, Os, Ir and Pt as a major 
component, and being intended for reflecting the light from the light-emitting layer 
portion back towards the light extraction surface side; 

wherein the reflective metal layer is bonded to the device substrate while placing 
a binding-use metal layer in between; and 

wherein the binding-use metal layer Is an Au-base metal layer having Au as a 
m aj nr r nmpnnen* mmpnsfiri pf pure All, nr an An allny having a ratio of Au content 
rafin nf Qfi% hy mass or ahnve. 

67. (cancel) 

68. (previously presented) The light-emitting device as claimed in Claim 66, 
wherein the reflective metal layer is bound to the device substrate while placing the 
binding-use metal layer which is composed of a first Au-base layer and a second Au- 
base layer disposed In contact with each other In this order as viewed from the 
reflective metal layer side. 

69-80. (cancel) 

81. (currently amended) A light-emitting device comprising: 
a compound semiconductor layer having a light-emitting layer portion, being 
configured so that a first main surface of which serves as a light extraction surface; 
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whfirfiin the light-fimitting layer portion is configurftd a< =t having a double 
heternstniotiirft in whioh a first-nnnriiirtivity-type niaririing layer an active lavftr and a 
serond-nonriuotivity-type cladding layer, all of these layers being nomposed of (ALGai. 
it)ylnj ^P (where, '^tV^'^), stacked in this order: 

a SI substrate bonded on a second main surface side of the compound 
semiconductor layer while placing a metal layer in between; 

wherein the bonding surface of the metal layer with the compound 
semiconductor layer forms a reflective layer, and the metal layer has a Si-diffusion- 
blocking layer having Au or Ag as a major component and also containing a Si- 
dlffusion-blocking component which comprises a single, or two or more elements 
selected from Sn, Pb, In and Ga, and being planned for inhibiting Si diffused from the Si 
substrate from depositing on the reflective surface. 

82. (original) The light-emitting device as claimed in Claim 81 , wherein the Si- 
diffusion-blocking layer has a content of the Si-diffusion-blocking component of 1% by 
mass to 20% by mass, both ends inclusive. 

83. (original) The light-emitting device as claimed in Claim 81, further 
comprising a substrate-side contact alloyed layer interposed between the Si-diffusion- 
blocking layer and the SI substrate, and being intended for reducing contact resistance 
between the Si substrate and the Si-diffusion-blocking layer. 
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84. (original) The light-emitting device as claimed in Claim 81, wherein the metal 
layer has a main metal layer between the compound semiconductor layer and the Si- 
diffusion-blocking layer, the main metal layer having a content of the Si-diffusion- 
blocking component smaller than that of the Si-diffusion-blocking layer. 

85. (original) The light-emitting device as claimed in Claim 84, wherein the Si- 
diffusion blocking layer has a thickness of 50 nm or above and 5 |nm or less. 

86. (original) The light-emitting device as claimed in Claim 84, wherein 
the Si-diffusion-blocking layer has Au as a major component; and 

the main metal layer comprises an Au-base main metal layer which forms the 
reflective surface and has Au as a major component. 

87. (original) The light-emitting device as claimed in Claim 84, wherein 
the Si-diffusion-blocking layer has Au as a major component; and 

the main metal layer is composed of an Au-base coupling layer having Au as a 
major component, in a portion thereof in contact with the Si-diffusion-blocking layer, and 
is composed of an Ag-base reflective layer having Ag as a major component or an Al- 
base reflective layer having Al as a major component, in a portion thereof composing 
the reflective surface. 

88. (original) The light-emitting device as claimed in Claim 81, wherein the 
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reflective surface is configured by the Si-diffusion-blocking layer. 

89 - 90. (cancel) 
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